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Chapter 6

4s 3d

(c) V: (Th (TMHaHaHe )

Ve () () HCHC )

d 3; 2

(e) 12

(f) 2

(@) V<V <V

PROBLEMS

1.

8
(@) v = 2.998 x 10° m/s

=7.09 x10Ms~!

423x107m
—34 . 8
o) E = (6626 104 23J stéz;ggr: x10°M/s) _ , o0 1ova
(c) E=4.70 x 1071°J x 110‘;‘3 x 6.022 x 1023 = 2.83 x 102 kJ/mol

(a) infrared

2,998 x 108 m/s

_ 14 o1
= 8378 x 10 Tm ~oo/8x10%s

(b) v

1 kd

23 _ 2
103J x 6.022 x 10=° = 1.428 x 10 kd/mol

(c) E=(6.626 x 10734 J-5)(8.578 x 10" s ") x

(6626 x 102 J - 5)(2.998 x 10° m/s) 1 kJ
85x108m 10%J

1.4 x10® kJ/mol > 403 kJ/mol; yes

E= x 6.022 x 102 = 1.4 x103kJ/mol

34 . 8
(6.626 x 1079 J -8)(2.998 x 10° m/s) 1kJ < 6.022 x 10% = 2.39 %102 kJ/mol

E =
@ 500 x 103 m SRTEN
(6626 x 1073 J . 5)(2.998 x 10° m/s)  1kJ . , _ '
(b) E= 10<10"m X 1055 % 6.022 x 10°° = 1.2x10° kd/mol; much larger!
2180 x 10~ 18
(@) v= 280X 10" 7 J 1 1/6]=6.169 x10™ s

6.626 x 1034 J-s

_2998x10°m/s _ 10°nm

(b) A= e 169 %107 s X Tm

=4.860 x10° nm; blue-green

(¢) no; evolved
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11.

13.

15.

17.

19.

21.

23.

25.

27.

29.

31.

33.

Graph consists of concentric circles; the distance between the circles increases with n.
(a) Series of three arrows fromn=4,3,2ton=1.

(b) Series of two arrows fromn=4,3ton=2.

_2180x 1078
T 6.626 x 10734 J s

(a) v [1/25 — 1/49] = 6.446 x10'3s~"

2998 x108m/s _ 10%9nm

— 3
6446 x 10851 < qm - oo1x10Tm

A

(b) infrared

2.998 x 108 m/s N 5 1 2180 x 10-18 4 \
V= 9753 <10 m =3.083 x10'™s~"; 3.083 x10'°s = 6626 < 103 J. 5 x [1 =1/n9]

[1-1/n2=0.9371; n=4

(@) —2,-1,0, +1, +2 (b) 0 (c)p: —1,0,+1; s:0

(a) 4s (b) 3d (c) 2s (d) 4d
(a) 3d (b) 6f (c) 4f

(@) 2+6+10+14=32 (b) 2

(c) 10 (b) 2

(a) 2 (b) 2 ()1

(b) no 2d orbital () mg =+ 1/2

(a) 1s22s22p® (b) 152 252 2pS 3s' (c) 152 2s2 2p®

(d) 1s22s?2p® 3s? 3p® 452 3d® (e) 12 2s? 2p® 352 3p?

(@) [10Ne]3s?3p° (b) [1gAr]4s23d'° 4p3 (c) [3sKr] 552 4d'0 5p?

(d) [s6Kr] 5% 4d () [10Ne] 3s? 3p!

(a) B (b) Nd (c) Zn (d) Mg
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35.

37.

39.

41.

43.

45.

47.

49.

51.

53.

55.

57.

59.

(a) 0
(a) ground

(d) excited

1s 2s
@ @b (1)
() (1) (1))
( @b (@)

d @ 0

(@) 1,2,13, 14,15

(a) 1s?2s?2p® 3s?;

Chapter 6

(b) 0 (c) 7/27
(b) impossible (c) excited
(e) excited
2p 3s 3p 4s 3d

ahahabh abh o a)Ha)Ha)
anaha)

ahahabh ab o ahahah) (1) ahHa)H)a)Ha)Ha)

(b) Co (c) Ge

(b) Na, Al (c) Sr, Ba, Ra (d) Br

(b) 1 (c) 6

(b) 16 (c) 17 18
152 252 2pP

(b) 1s?2s22p®; 1s?2s22pb

(c) 1s?2s?2p®3s?3pf4s23d?; 1s°2s?2p®3s23p°

(d) 1s22s?2p® 352 3p®4s23d'04p®5524d'0; 152252 2p® 352 3pf 452 3d'0 4p® 440

(@) 0

(@) Sr>In>Te

(a) Ca>Mg>Si>C

(b) 0 (c)0 d) 5
(b) Te>In>Sr (c)Sr<in<Te

(b) Cs (c) Cs

(b) 0%~ () TI (d) Cu*

(b) Sr>1>Br>Cl
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61. E=(75J/s)(0.085) =6.4J/s = @ where N = photons/s

A
_ (6.626 x 10734 J - 5)(2.998 x 108 m/s)(N) . _ 19
6.4d= 565 < 10-2m ; N=1.8 x10" photons
—34 . 8
1.00J = (6.626 x 107°* J - 5)(2.998 x 10° m/s)(N) | N = 5.34 x10' photons

10.6 x 10-6m ’

65. low frequency: long wavelength, small energy; high frequency: short wavelength, large energy

67. (a) At (b) Ar (c) Be (d)O

(e) Li, Be, Ne Vv (g) Mn2* (h) Zn
69. (a) See pp. 141-142 (b) See p. 148 (c) See p. 136 (d) See p. 140
71. (@) T b)T (C)F;¢=20r14 e

(d) F; Group 15 or 1 unpaired e
73. n=5:+4,+3,+2,+1,0, -1, -2, -3, —4; 18¢~

75. (a) Seep. 154 (b) Sc®* is isoelctronic with Ar

(c) elements become more metallic; ionization energy decreases; atomic radius increases.

gx 1kJ ><6.022><1023
4 1034 1 mol

76. Z=3,n=2: E=-2.180 x10718J x = —2.954 x 10° kJ

AE =0 —(—2954kJ) = 2954 kJ

77. AE=2180 x 10~ (1 — 1) = 2180 x 10-10 g (" =4
’ - 4 n2)" 7 4n2

4n? 10° nm _ 3645 n2

= (6.626 x 10734 J - 5)(2. 108 =
A= (6626 x 107 J-5)(2.998 x 10° m/8) x s rae——o-5 5 ¥ 1 ]

78. n=1: ¢=0,m;=0,1 4e~
{=1,m;=0,1,2 6e~

n=2: {=0,m;=0,1 4e~
¢t=1,m;=0,1,2 6e~

{=2,m;=0,1,2,3 8¢~
1s*1p*
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79. (@) 3e~;9¢; 15¢~ (b) 27¢~ (c) 1s32s%2p?; 1s%25%2p®3s?
(6.626 x 10734 J - 5)(2.998 x 108 m/s) »
. 4 : E= =3. 1 9
80. (a) 540 nm 540 < 102 3.68 x 1074
400 nm: E=497 x10"1y
400 nm: Emin = (3.68 x 10-19J) — (0.26 x 10 19J) = 3.42 x 10-19J

(6.626 x 10734 J - 5)(2.998 x 108 m/s)

=5.81 107 = 1
342 < 10-19J 581 x 107" m =581 nm

(b) with no kinetic energy: A =



